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COHFOSXTIQH &ND Pi^CSSS POP. ASTD AST2CLS WITH IMPROVES 
AtTTODBPOSITBD SURFACE CQMXBB BASED 02? xjKO& SBBXX 

lifelsLpf the Invention " * 

This invention relates to the use of aqueous- liquid 
compositions (solutions or dispersions) yith' ^ich, active 
metal surfaces' can be coated, by aare' contact' vitii the 
liquid composition, with an adherent polv^ar- 'film '.that 
increases in thickness the longer the time of. -contact'] ever, 
though the liquid composition is stable. 'for ' a long-time 
against spontaneous precipitation, or flocculate on Vf* any 
solid polymer, in the absence of contact vitiv' active metal . 
(For the purposes of this application, tha] term "."active' 
metal" is to be understood as including iron and ail the 
metals and alloys more active than iron in the electromot- 
ive series.) such liquid compositions are denoted in this 
specification, and commonly in the art, as ,; alrtodepo;;;itio.n>' 
or "autodepositing" compositions, dispersions, ' emulsions , 
suspensions, baths, solutions, or a like term.' j&todenosi- 
tion is often contrasted with electrodepositionj which, can 
produce very similar adherent films but requires that the. 
surfaces to foe coated be connected to a source'": of direct: 
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currant electricity for coating to occur. 

In particular, this invention is concerned with 
autcdeposition of high quality coatings based on epoxy 
resins. 

?; -"-/t:i:t;.:f. .ft ^it:t/:j;:«t. tr:; 

tt. S. Patent 3,592,699 of July 13, 1971 to Steinbrech- 
er et al . is one of the early basic patents on autcdeposi- 
tion. it teaches antodaposition baths generally containing 
an appropriate polymer latex, an appropriate amount of a 
soluble accelerator or oxidising agent such as hydrogen 
peroxide or dichraaate ion, fluoride ions, and sufficient 
acid to keep the pH within the range of about 2,5 - 3.5. 

Examples of suitable polymer dispersions, pigments, 
and other ingredients that can constitute the preponderance 
of autodeposifsd. coatings are taught in U. S, Patent 
4,411,937, especially in column 3 lines 24 - 5 0 and column 
7 lines 23 - 63. Additional examples are described in tJ,- 
S. Patent 4,18 6,219, especially in column 3 line 53 to 
column 4 line 48. Examples of ©poxy resins and sotte cross 
linking agents for them that are suitable for use in 
autcdepositing compositions are taught in V. s. Patents 
4,180,603 of Dec, 25, 1:979, 4,233,197 of Nov. 11, .1930., and 
4,2 89,826, all to Howell, Jr. None of these patents 
teaches any use of isocyanates as cross linking agents, and 
operation according to the directions of any of these 
patents has generally beau found by the present applicants 
to produce aurodeposited film thicknesses no greater than 
1.7 microns per minute of contact with the autodeposition 
composition ("pm/min") at 20 - 25° C. 

The use of "homoganization", i.e., subjecting crude 
emulsions with relatively large dispersed --articles to 



;enee 



surfactant, in order to produce acre stable 
smaller dispersed particles, in preparing synthetic molyner 
emulsions is taught in U. S. Patent 4,177,177 of Dec. 4, 
1979 to Vanderhoff at al. 

A product information bulletin titled "Fiuor&d rff 
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Coating Additives", published by the 3 H -Company , St . Paul , 
Minnesota in June, 198 6 describes coating defects such as 
creeping and crater ihg as susceptible to solution by use -of 
FC--4 3 0 additive. 

5 It is an object of this invention to provide si: i table 

compositions and processes for relatively rapid 
autodeposition of surface coatings based on epory resins 
that are thick and continuous enough to be mors protective 
than those achieved in the prior aft. 
10 Description of the Invention 

Except in the operating examples, or where .otherwise, 
explicitly indicated; all numerical quantities in this 
description indicating amounts of material 4 or reaction 
conditions are to be understood &»■ modi fifed by the word 
15 >! about". ... . • 

It has now been found that- autod'eposition baths- -chat 
contain, as the primary film forming components, (i) epoxy 
resins derived from diglycidyl ethers of bisphehol-A and 
(ii) crosslink promoting curatives for such ©poxy resins , 
20 can be improved in two ways, which may advantageously 'ti's.^d 
in combination: (1) a sufficiently large' amount of 
emulsifying agent can prevents development of coverage 
defects such as cracks or craters in the coatings during 
drying and cure and (2) a fully blocked diis^ccyanate that 

2 5 is stable in the acid environment that is preferred for 

autodeposition baths, in order to facilitate film formation 
at a practically useful speed, can be used as the sole or 
predominant crosslink promoting curative ' agent . 

One important advantage achieved by a process 

3 0 according to this invention is a faster rate of film 

formation. Rates of over 5 /*m/miri at room temperature are 
readily achieved. ' ■ ' 4 - 

Preferred compositions of autodeposition baths 
according to the present invention consist essentially of 
3 5 the following components: 

(A) from 1 to 20, preferably from 3 to 10, % by weight; of 
an epoxy resin component consisting of molecules 
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having formula 1 as follows? 



A ^ ?* ^ A 



/~ C \ ^-0-CH a -CH-CH 2 



and n is an integer from 0 to 50, preferably from o to 20, 
more preferably from 0 to 6; 

(B) an emulsifying component in sufficient quantity to 
stably emulsify component (A) ; 

(C) from 0,1. to 20, preferably from 0.2 to 10, % by weight 
of a cross-linking component selected from one or both 
of the following molecular types: 

(1) molecules containing at least two functional 
groups, such as amine, amide, imine, thiol, 
hydroxy!, carboxyl, and carboxylic acid 
anhydride, that are capable of chemical addition 
reactions with epoxy groups when mixed with 
molecules of formula I and heated to a 
temperature of at least 100* C; and 

(2) molecules containing at least two isocyanate 
groups, each such group being blocked with a 
conventional blocking agent or internally blocked 
by formation of a uretdione structure, so that 
the blocked isocyanate group does not react at 
any appreciable rate at room temperature with 
hydroxy! groups but does react rapidly with such 
groups after being unblocked by beating no a 
temperature of at least 160* C; 

(D) an accelerator component, such as acid, ojcidizino 
agent, and/ or completing agent, in sufficient amount 
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pcr/vsm/iism 



to cause the 



metal surfaces in 



terperatur<. : : 



>f at least 20° C at a 



0.020 gram equivalent weights of metal ions per hour 
per square decimeter of contacted metal surface; and. 
optionally, 

(E) pigments, dyes, or other chemically stable colorant 
materials; ' -. * r ».."'' 

(F) finely divided solids suitable as fillers in the 
coatings to be formed from the composition, such as 
silicates, borates, mica, talc, and clays; and 

(G) water to form the balance ofi the composition. The 
composition is regarded as stably e-nxilsified .if.no 
more than 1 % by weight of the so.li.cls ; content of ''the 
composition spontaneously separates fro® the 
composition in 30 days storage at .room . temperature 'in ;' 
the absence of contact vith active metal. 
Preferably, component (A) has an average molecular 

weight in the range from 500 - 10, 000,. or. more preferably 
in the range from 800 - 7,000. Preferably.- '-the average 
number of epoxide groups per molecule in component t("| is 
in the range from 1.7 - 2.5, or more preferably" in ' the 
range from 1.9-2.1. 

Component (3) may be any suitable materia 1- as known .in 
the art. It is highly preferred, however, that, component 
(3) be selected to have another property not previously 
achieved in the art; the ability to prevent the formation 
of open spots or other covering defects in the coatings 
formed fro® the composition, without unacceptable reducing' 



the corrosion protection offered to the underlying bsbhl^ 
by the coating formed by autodeposition . 

The applicants, while not wishing to be bound by any- 
particular theory, believe that the occurrence of costing 
flaws during coating with epoxy resin based autodeposition 
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into one. or more phases separate from the remaining 
unreached resin. It has been found that the use of large 
5 quantities of conventional surfactant emulsifying agents 
can prevent, such coating cover? ge l_ c . 1 t tn 

quantities required for this purpose are sufficiently large 
to reduce the protective value of the coatings , presumably 
because of reactions with one other constituents of the 

10 bath that change the chemical structure of she polymer film 
formed in a way that is deleterious to its protective 
value. It has been found, however,. that certain 
f iuorochemicai emulsify leg agents.. specifically 
fluoroaliphaiic polymeric esters,. are free from this 

15 disadvantage. The use of fluoroal.ipha.tic polymeric esters, 
at concentrations of 0.2. to 2.0 grams per liter (g/L) of 
total composition, mere preferably at 0.3 ~ 1.0 g/L, or 
still more preferably at 0.3 - .0.5 g/L, is therefore highly 
preferred.. 

20 If component typd (C) (1} is used,, its constituents 

preferably have terminal amine, carhoxylic acid, or amide 
groups . 

If component type (C) (2) is used, as is generally 
preferred, its constituents preferably are chosen from 
2s molecules of the general formula. Hi 

OH H 0 HO H 

i! 1 II | I! \ (IT) 

B-C-WHR- (H-C-G-R ' -0} m H~C~R-N-C~B 1 

wherein each of B and B ' independent! y is a monovalent 

3 0 moiety formed by removing the most active hydrogen atom 

from an amine, alcohol, amide, or oxime molecule: each of 

R and :r ! independently is a divalent hydrocarbon or 

carbonyi -hydrocarbon moiety derived by removing any two 

hydrogen atoms not attached to the same carbon, atom from 

3 5 any hydrocarbon, or oxyhydr oca r bon in which ail oxygen 

atoms present are in carbonyi groups, having from 2 to 20 

carbon atoms and having no unsaturation except aromatic and. 

carbonyi unsaturation; and m is an integer from 0 - 20, 
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preferably from o - 10, The blocking groups B and B ' , 
which preferably are the saae, can be derived from any 
suitable aliphatic, cycloaliphatic, aromatic, or 
aikylaromatic monoalcohol . nonoamide, monoamine, or 
5 mor.ooxims. Most preferably, the blocking groups are 
amides. . . 

Component ( D) is preferably chosen from the group 
consisting of hydrofluoric acid arid its .salts, 
fluorcsiiicic acid and its salts , fliiorot italic acid and 
10 its salts, ferric ion, acetic acid, phosphoric acid, 
sulfuric acid., nitric acid, hydrogen peroxide, peroxy 
acids, citric acid and its salts, and tartaric acid -and its 
salts. The pH of the composition preferably is in the 
range of 2 - 4. 

15 A process according to this invention .comprises steps 

of contacting an object with an active metal;-; surface -with 
an autodeposition composition according to' . th& inventi'oh,; 
as described above, for a sufficient, tise; jto> ^adse the. 
formation of a polymer film of a pre-debermi»ed.: Thic>siess 

20 on the metal surface, separating the coated ^aeta.l- surface 
from contact with the autodeposAting composition, rinsing 
the coated metal surface to remove -at least some; of the 
absorbed but otherwise unentered solids ■ in the 
autodeposition composition from the more adherent solid 

25 part of the coating, and heating the rinsed .stir f ace to fern 
a final film. ; * ' , ; • 

Optionally, a reagent to cause additional desirable 
reactions in the coated film may be included in the rinse 
used after cessation of contact between the wet. coated 

3 0 surface and the bulk of the autode.pasit.ion composition, 
and/or separate treatment compositions for the wet coated 
films may be brought into contact with the wet. coated films' 
after rinsing, and such treatment (s) followed by additional 
rinsing (s) , before final heating of the treated film. 

3 3 in general , the compositions of this invention produce 

wet coated films that can be heated after, sample. rinsing 
with rap or deionised water to give good qualify final 
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films, without the need for post-ccating treatments that 
have often baan recommended in the prior art. Many of 
these post-coating treatjsents contain chromium or other 
environmentally undesirable constituents, so that their use 
5 is preferably avoided in most cases. Contact, between 
surfaces to be treated and compositions according to this 
invention, rinses, or ot.hr ^ \l o. n ^i- or bo 

effected by any convenient method, such as isomers loir, 
spraying, roil coating, or the. like, including combinations 
10 of more than one method.. 

■Preferably,, contact between active metal surfaces and 
the sntoceposi t ion compositions .according to this invention 

IS to produce a Xinai fil» thickness between 15 and 50 pa, 
mora preferably between 24 and 35 pa. Final heating of the 
rinsed wet coated and optionally posttreated films is 
preferably at a temperature between 130 and 2530* C, more 
preferably between 150 and 195' C, for a time of 3: to SO 
■2 : 0 minutes, more preferably for 10 to 3D minutes. 

The practice of this invention may be further 
appreciated, from the following working examples. 

The first step in preparing an autodeposition bath is 
to prepare a suitable dispersion of the ingredients that 
25 will form the. ball: of the eventual autodeposited coatings. 

T 3 f ^ 1 -s 3 h-wl 2 

Ton ingredients for these example were used in the 





following amounts: 
I iredi nt 


- by Wei 


- r yjy - ' ' r . 






Example 1 


lxampie...2. 




Epcri* Resin 1.0 01? 


3 00 


400 




IPD1-BF 1540 th 


100 


132 




Alipal™ CQ-4.3 6 


18 


25 




Hexadecane 


25 


35 


35 


Toluene 


72 0 






Methyl lso~butyl Ketone 


PMIBK") 30 


332 




Deioniaed water 


2.37 0 


2348 
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EaoB™ 1001F resin is a cofflSP.rcial epo>^ rssyx rroa- 
Shell Chemical Co., with an equivalent: weight per epoxide 
unit of about 500, made by reaction of epi<ahXaronydrib with 
bisphenol-A. 1PDT-BF 1540™ is a . commercial diol extended 
isophorone diisccyanate prepolymar having an internal xy 
blocking uretdaone structure, available trots Bu^s X&mer.rca , • 
Inc. Alipal™ CO-43 6 is a commercial emulsifying argent, the 
asaoniun salt of an aXkyl phenol condensed' with- an average' 
of four ethylene oxide units; par molaeul.e,- available from 
GAF Corporation. 

To make a dispersion, the epoxy resin, -biocXed 
diisccyanate, and hexadecane vera alx dissolved, togerner in. 
a -mixture of the toluene and MXBK. This solution was then, 
jsixed with the deionised water. - The resulting fixture 'was 
initially unstable, but it was homogenised in a M&ntoh- 
Gaulia Dispersatcr™ to form a stable emulsion* -/ Sir the 
organic solvents and some water ware then removed from the 
emulsion by stripping under vacuum in/a rotary evaporator 
to produce a stable dispersion of the resin and. blocked 
diisocyanate in water. The solids content^ of these 
dispersions was 17.9 % by weight for Example- 1; and 20 %" by 
weight for Example 2. , ; . 

The ingredients for these example were used' it', the 
following amounts: "• 



2i.i:>5i...k:'.. -'••• ?-;i-l..H4-od .fp>\ 



Toluene 

Methyl Iso-butyl Ketone ("MXBK" 
Deionised water 

These dispersions were prepared in the same 3 
for Examples i and 2, except- that for -Bxamp 
ultrasonic horaogenizer tardier than a Kant: 



Example 3 




75 


"4S6 


2 5 


1 60 . 


5 


14 


7 '....: .' 




1D<:) : 


532 


100 


532 


61-9 . 


2 3 43 . 
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% by weight for Example 3 and 31.0 % by weight for Example 
4 . 

Dispersions prepared as- described above were then used 
5 to prepare aurodapos.it ion baths, which were used for actual 
coating as described below. 
" ■ r; " 1 

i _ _ . — J j - -n i _h i the 

following initial composition : 
.10 Iliprt^iert tarts by Weight Used 



Dispersion from Example 1 230 

Daionized water 6 63 

Ant opto ratio 5 * Starter 219 53 

A3- 25 5'* carbon black pigment 4 

15 Fluorad™ FC-4 3 0 0,4 

Dowfax* 2 A 1 0.04 



Autophoretic™ Starter 219 is a conanercial acidic ferric 
fluoride solution available frost the "Parser* Arocheai Division 
of Henkel Corporation, AB~255 T * carbon black pigment is 

20 commercially available from Borden Chemical Co. Fluerad™ 
FC-4 3 0 is a commercial product of 3 M Company described by 
its manufacturer as a mixture of substantially pure fluoro- 
sliphatic polymeric esters. Dowfax™ 2 A 1 is a surfactant 
commercially available from Dow Chemical Co - 

23 Thin rectangular panels of cold rolled steel about 88 

x 101 ton in size were cleaned by immersion in a commercial 
alkaline dip cleaner, then r-coo -u - i , - „ . ' 
and deionised water. Sample panels thus prepared were 
immersed in the acidic aotedspositiori bath with a 

30 composition as given above for each of the time intervals 
given in Table 1. They were then removed front the coating 
bath, allowed to drain ana air dry for SO seconds, rinsed 
in tap water for 60 seconds, again allowed to drain and air 
dry for 60 seconds, and finally rinsed in deionised or tap 

35 water for a sufficient time to remove all remaining liquid 
from the coating bath. The coatings were than dries in an 
oven maintained at 1B0 to 190° O for 20 minutes to obtain 
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a solid coating. The thickness of coating formed- is also 
shown in Table 1. : : 

iabli'TS COATING TIMES AND THICKNESSES PC* EXAMPI& S 

^ _ - rnfttar * Time; 0.S- 1.0 1.5 2.0 3.0 



coating ThioJc nsggJEac 



tticrong: 13 13 23 26 



The coated samples thus prepared ware free from any 
visually apparent cracks, craters, spots, or other coating 
10 unr. Torxn ■ y v-fec + < and. r rd re-ir^o . e .....v/. l ^" s "• 

corrosion resistance, as measured by conventional salt 
spray testing, and good resistance to humidity. '.1 

This was performed in. the same manner as Example: 5, 
15 exce? t that the autodeposition bath used has' the following 
composition; 

Ingredient mm^LS^&^ 
Dispersion from Example 2 230 . 

Deionlzed water 6 f 9 
20 Autophoretie™ Starter 214 53 . 

AB-235™ carbon blade pigment " 4 

Fluarad™ FC-430 

Alipal w EP-no • . ' 2 ' 3 ' ; . ••; 

Alipal™ EP-110 is a commercial emulsifying agsnt'rrom GAF 
25 Corporation, described by its supplier as the ammonium salt 

of an alisyi phenol -ethylene oxide condensate.; 

Samples coated with this composition had ; corrosion 

resistance, gloss, and humidity resistance approximately 

equal to samples with coatings of similar, thickness .from 
30 Example 5. ., 

FX:i:up.:,o ..7. . 

This was performed in the same manner as rixamxue 

except that the final rinse was with, water (aeionxseaj 

35 The gloss was as good and the corrosion resistance slightly 
better than for Example 5. ... 



What is claimed is: 
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A compos i tion suitable for depositing a coating on an 
active metal surface contacted vith the composition, 
consisting essentially of; 

f A ) from about. 1 to about 20 % by weight of an epoxy 
resin component consisting of molecules having 
formula I: 




and n is an integer from o to 20; 

(B) an emulsifying component in sufficient quantity 
to stably emulsify component (A) ? 

(C) from about 0.1 to about 2 0 % by weight of a 
cross-linking component selected from one or both 
of the following molecular types: 

iolecules c itaiting at least tw<. fbmctio al 
groups capable of addition reactions to 
epoxy groups when mixed with molecules of 
formula I and heated to a temperature of at 
least 100° C; and 
(2) molecules containing at least two blocked 
i socyanata groups ; 

(D) an accelerator in sufficient, amount to cause the 
dissolution ox active ruBtais iron solid objects, 
having surfaces constituted predominantly of 
active cecals, that are introduced into the 
composition at a temperature of at least 20" c at 
a rate of at least about 0,02 gram equivalent 
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weights of metal ions' per hour per square 
decimeter of bare metal surface: introduced xnco 
the bath; and, optionally, 
{}■•) pigments, dyes, or other chemically /stable 
colorant materials; 

(F) finely divided solids suitable as fillers in the 
coatings to be formed from, the composition ; and 

(G) water to form the balance of the composition. 

A composition according to claim I , -wherein the cross- 
linking component (C) consists predominantly . of 
molecules bearing at least two blocked isocyanate 
groups each. . • ' . j ..; 

A composition according to claim 2, wherein the crdss 
linking component (C) is selected .'from; molecule^ of 
the general formula II t 

OH HO' K 0 H 

» | j II ■ | II 1 //•••/ ■ ) Am. 

B-C-N-S- (N-OKKR * -O) ^-C-R-K-C-B * p ' f 
wherein each of 3 and B f independently Is .a monovalent 
moiety formed by removing the most active hydrogen 
atom from an amine, alcohol, amide, or.o^ime molecule? 
each of. R and -V independently is a divalent hydrocar- 
bon or carbonyl-hydrocarbon moiety derived by removing 
any two hydrogen atoms not attached to the same carmen 
atom from any hydrocarbon, or cxyhydrocarbon in which 
all oxygen atoms present are in oarhonyl . groups, hav- 
ing from 2 to 20 carbon atoms and 1 having no unsatura- 
tion except aromatic and carbonyl unsaturation r and a 
is an integer from 0 - 20. 

A composition according to claim 3 , comprising about 
0.1 to about 1.0 g/L of fluoroaliphatic polymeric 
ester emulsifying component, ; 

A composition according to claim 2, comprising about 
0,1 to about 1.0 g/L of flu ore aliphatic*. polymeric 
ester emulsifying component. 
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6. A composition according to claim 1, comprising about 
.0.1 to about 1.0 g/I- of f 1 uoroaI.ip.ha tic polymeric 
ester amnion tying component. 

7. A composition according to claim S, comprising from 
5 about 2 to about 10 ■% by weight of an epoxy resin 

component consisting of molecules having formula 1 
with, n between 0 and 6 and from about 0.2 to about: 10 
% by weight of a croso-1 inking component. 

3. A composition . 
10 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula 1 
with n between 0 and 6 and from about 0.2 to about 10 
% by weight of a cross-li ik:h cent. 

3. A composition according to claim 3, comprising from 
15 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula I 
with n between 0 am« 6 and from about 0.2 to about 10 
% by weight of a cross-linking component. 

10. A composition according to claim 1, comprising from 
20 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula I 
with n between 0 and S and from about 0.2 to about 10 
% bf weight of a cross-linking component. 

11. In a process for applying a protective coating to an 
25 active metal surface of an object, said process com- 
prising the steps of: 

(1) contacting said active metal surface with an 

autodeposition composition for a sufficient time 

30 (II) separating the wet coated active metal surface 

from contact with said autodeposition compo- 
sition? 

(Ill) rinsing the wet coated active metal surface with 

a predominantly aqueous liquid to remove unad- 
35 he red autodeposition composition solid components 
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therefrom; and 
V) drying and heating the rinsed .wet coated active 

metal surface to form a dry .coating thereover, 
the improvement wherein' said •autodepos.rtion 
composition consists essentially of: 

(A) from i to 20% fey weight of; ; ;.an . epoxy resin 
component consisting of molecules having formula 

0 C u 0 ; 

A A ' 



oh - ; 

~CK-CH ? 



and n is an integer from 0 to 20*;, 

(B) an emulsifying component in sufficient ■ quantity 
to stably emulsify component (A); 

(C) from 0.2 to 20 % fey weight of a ~cross~Unking 
component selected from one. or bete of the 
following molecular types; 

(1) molecules containing at least two functional 
groups capable of addition reactions to 
epoxy groups when mixed with molecules of 
formula I and heated to a tempera-cure of at 
least xoo° C; and • > 

(2) molecules containing at least two blocked 
isocyanate groups ,* 

{ D) an accelerator in sufficient amount to cause the 
dissolution of active metals from solid objects, 
having surfaces constituted predomxnantly of 
active metals, that are introduced " into the . 
composition at a temperature of at least 26* Cbat 
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a rate of at least 0,020 gram equivalent weights 
of ststal ions per hour per square decimeter of 
metal surface introduced into tine bath; and, 
optionally , 

(B) pigments, dyes, or other chemically stable 
col ©rant materials ? 

(F) finely divided solids suitable as fillers in the 
coatings to be formed from the composition; and 

(G) water to form the balance of the composition. 

A process? according to claim 11, wherein the cross- 
linking component (C) consists solely or predominantly 
of molecules bearing at least two blocked isocyanats 
groups each. 

A process according to claim 12, wherein the autodepo- 
siticn compositions comprises fiuoroal.iph.atio polymer 
ester emulsifying component. 

A process according to claim 11, wherein the: autodepo- 
s it ion composition comprises fiuoroaiiphatic polymer 
ester emulsifying component. 

A process according to claim 14, wherein said 
autodaposition comprises from about 2 to about 10 % by 
weight of an epcxy resin component consisting of 
molecules having formula I with n between 0 and 6 and 
from about 0.2 to about 10 % by weight of a cross- 
linking component. 

A process according to claim 11, wherein said auto- 
deposition comprises from about 2 to about 10 % by 
weight of * t t L t Q ^ 

molecules having formula I with n between c and 6 and 
from, about 0.2 to about 10 % by weight of a cross - 
linking component. 

An article of manufacture including a surface l&ver 
comprising an outer coating of organic polymer over an 
active metal substrate, wherein said organic polymer 
has been deposited by a process comprising the steos 
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of: 

(I) contacting said active metal surface ror^ a 

sufficient time to form an adherent wet coating 
thereon with an autodeposition composition 
consisting essentially oft 
(A) trim 1 to 20 % by weight of an epoxy resin 
component consisting of molecules having formula 

/ \ I - • ' / \ ' 



CH 3 OH . 



and n is an integer fwat O to'«? v . -V^ 

(B) an emulsifying component in sufficient Quantity 
to stably eaxilsify component (A) ? 

(C) from 0.1 to 20 % by weight of cross -lining 
component selected f ro» ' one or both: of the 
following molecular types: * • 

(1) molecules containing au least two functional 
groups capable of add#.ion'/ reactions to 
epoxy groups when mixed ^.th-raol ecu las of 
formula 1 and heated- to a' temperature, of at 
least 100* C; and 

(2) molecules containing at least two blocked 
isocyanate groups; ; 

(D) an accelerator in sufficient amount to cause the 
dissolution of active metals from solid objects, 
having surfaces constituted predominantly or 
active metals, that are introduced ruuo the 
composition at a temperature of at 'feast 20 c at 
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a rate of at least Q.02 0 gram equivalent weights 
of metal ions; per hour per square decimeter of 
bare metal surfaces introduced into the barn; and 
optionally, 

(Ed pigments, dyss, or ether chain i ca ily arable 
col orant materials-? 

(F) finely divided solids suitable as tillers in the 
coatings to be formed from the composition; and 

(G) 'water to form the balance at the composition; 
(II) separating the vet coated active metal surface 

irons contact with said au todepos.it i on 

a predominantly aqueous liquid to remove, 
unadhered autodepos ifcicn composition solid 
components therefrom; and 
(IV) drying and heating the rinsed vet coated active 

metal surface to form a dry coating thereover.. 
3.8. An article of manufacture according to claim 17, 
wherein the cross- linking component (C) consists 
solely or predominantly of molecules bearing at least 
two blocked isocyanate. groups each. 

19, An article of manufacture according to claim 18, 
wherein the autcdeposition >mp s t as comprises 
fluoroaiiphati.c polymer ester emulsifying component. 

20 , An article of manufacture according to claim , 17, 
wherein the autodepos it :i on composition comprises 
tduoroaiiphatic polymer ester emulsifying component. 
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